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£ 371 ^-Ol^. OJ:^^. 7l 0>0) $\J%V}% g ^Ofl 

■& ^i7l _£tl_2. ^^IJl-i A^wfl = s £e]*Kr ^-b^e^h; #7i 

4^dl^oH ^EiPl-3* ^°g*>Jl ^-7>^i» afl^^fe ^M3. to-1; £ ^"71 ^ A] Jr 

1-8: ^1 ^ ^BipfaL7> -SLtji^Ajjr!- fa^H ^^Eiaga;!- iMi, ^ 

si 4^71^ ^l-g {lit ^^9] A-]y«fln S ^-e)^ -g-^E^a.; ^HM ^1^ t!1^ 

^ ^E^>H7> A^^^^E-i EM <£J1?)^°\} ^ 371^^- «1^ H.7l^^ 

°fl 4^71 <g=*}3j- H7l( A d )l- ^fl^Rr EM ^^7l; #7] EM^M^) ^SL7) <£*}S* 3.7} 

£ 2 
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3.7} £3H 7j-o]^ 7 ] ti> ^.c]^ fl^n>3g ^ ^{Amplitude-Scaling 

Resilient Audio Watermarking Method And Apparatus Based on Quantization} 

-E 2^r ^ofl ^ ^|E^>3. Jf-JL7l^) ^ l^E, 

E 3^ E 2<i Ea|€ ^E^Va. Slac)* £Al ^. 

E 6-^ Ir^l $|E^>5g ^ ^X\^ ^JE, 

E 7-^ ^ MP3 ^ ^ g 371 7>M* E<^ ^ £ 

E^. 

*E^ ^-£L^£-ofl cfltsl- Jf-JL^ ^* 
200: 3171 210,510: £-^lHH u 3H 
220: ^^1^-^3.1- 230: £)eMh ^-SC] 
231: bHW^ ^r#-^ 232: °^}^7] 
233,235: 7R>7] 234: ^$7} 
500: 4^71 520: EM ^7) 
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530: £)Ei*>H 540: -f-^- 

tfl*lW 7 <K1^" °o l 7>5l- 71^ ^E^KJ ^ « 0 V^cfl ^ 

^e<Hl, ^JL^r ^E)^ ^1 MP3^ ^-1^ ZL-g-^ t^ig 

^>^^r 7^#ofl cflfV 7i^is ^H-^, ±v]o_ ^i^ofl 

^o. 7 )^o] « 7> cy^s. Aj-oj^ oleifV ^E^}^ 7.\2\ 

°l ^MU^ 3 ^Tfl 7l^Cf. nj-B^ A]Jr Jl^o) o]^-^. ^)E^P> 

si- w o v ^ , 3R^iL* <£^Kr t^sKM: °1 -§-*!: U-^, y J:^( echo) ^1^1- <^l-g-t}: ^ 
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<$JL ^E^l-al- 4l«ll^^ ^71^ ^pRI 71^^ ^-Al 

<M J^lfe Cfl^ 7]^* -§~g-$ «<HH ^-1- Ol-^cf. cfl«* ^H}-^ ^EiP^J 7l^ofl 

♦ ^e]p>3 ^ 5*^ ^-7> ^U(side information)^. ^^*>^cf. Qt-MEL 

^-Ol ^6\]X\ A]Jr °l-§-*H ^# Sf^oflA^ o} A] O]^ ^A^ S)tfl 

°M 71^ ^E^pj 71 ^^O] 7_>^M ^-g^l -f^f^. ^E^> 3 «- 

S7HH^ ^ Als ^iL# ol^-*V o^jrj. 7 ltiVoj 7 }tt^ a] £>| Ajjrofl o) zl Aj _g. # 

^^.5.^1 71^^ cfl<* ^5}-^ 7]^ofl UlSflA^ -f^*V ^O^Cf. $| E] n> 

3.7)7} igx} ^A£l 4^ ^ ^ 

<$7}s\- 7ltiV ^EiP>^ofl cfltr ^d s S7l#oi d)^-^ ^-wIJe. *ll 6,483,927^ ^sj-ofl 
7l«Vtr ^N^r^ 71^2]- aje] 7 r *l ^oj 7>tf|^^; ^-fofl ^^.o. ^V^fl- 

tt 7llH cfl^A^ ^oV^>ji 9Xt±. ^-71 6.483.927JLI2. *1^IM ^ 7 fl^ 7l#^ 

C^eJ V)Tjo]6\) °j7}5}Sr ^ ^-7^11 <5Rr *rtf 3-°^, ^7^ ill" 

T tfl^ ^*]<3 A o V ^ -M^f ^ ^ElPiqo^ a]Jlo1j7 ( a]^o) z^- 

€ *r , #<y^ °- -HS^H DCT, DWT, DFT ^ ^Tfl^ ^ ^ ^t^-. 

Stb, J.J. Eggers, R. Bauml , R. Tzschoppe and B. Girod, "Scalar Costa 

Scheme for Information Embedding," IEEE Transactions on Signal Processing, vol. 51, No. 
4, Apr. 2003, pp. 1003-1019 0 ^}s}7) (uni form scalar quantizer)* 
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^ ^1 JMl*^ ^ ^ «J-Aio] iz>s} -L^Bf 

^ (Scalar Costa Scheme :SCS)-i- ^1^1-^4. 

<22> ^Z>5} SiEf 4^£r, ^ °J*t #^1 *J ^ l^^- f^K 1 ^ ^ 

*3-§-3<y ^^5r °^>2r7l (uniform scalar quantizer)* ^^*>J1 91 

t\. ^ ^>S|-7l (Uniform scalar quantizer)* *fl^tr $|EM^J A^en*. ^-^0] 7} 

&f>\H.S. ^-§-^ol -0.^}^n> ( $)£)n}H 417] ^ All^ 3.7171- ^ -^-o^ ^§ ^ 

<23> oj-eM, A]s)^ £1^ c^lM 4JL7HH A>-g-E)^ ol=7 r 7l 0} 37 ] # aJJt 

<*fl 7Hfl^ 37l 5^<H 2:^«fl^> tVt^-. ^r^O] ^^HHtt 3.7)% S^}*1 

^ ^3. ^# ^<8*}-7fl Sl^Cl], Ol ^ ^^s, ^7} 

. iE*l A}3l 371^1 igsHr O^cl^. AlJ^l olol^ Sl^r^l 371 7} £S|-^ 

JfE^ ^Ejnfaf ^#<5>^ ^ f^L^T .HS^o^ ^cf. ofl-fr f a} B) 7 fl°l 3 

71 7> ^ SLV]SL ^11* 711^1 ^ ^>^-*r7lM- 7<\^ ^^-6\) ^0.5. 

4iElSl 371* -fr^l^M 7J- &v)SL ^Jro} 37l* e^-M^Croot mean square, RMS) 

<24> fe^H^ 371 7} Al^S^-E^ ^)E»3» 41 3]^ £^1 ^ #^>7] ^ *fl 

A 1, s}-^^ ^l^L-fr °l-§-tr £L7l ^5}- ^ <£ji&1#* ^^>^cl-. It-HEl^H 
tt SCS H o v ^AS ^^ji, 4^71 <g^ ^jro^ sHJ^J 41 3-^1 15^ 

i^^t^l ^sHl *fH-i- -f-*IM 371 ^^^f5i4. 
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<25> ZLfUil olSltb 371 ^2}-£] ^*lH^r 2)-^^ Aljro} ^ 



3]^ofl ^BiP>3. ^IJ^I 7}fj\%\ 3.7) ^SJ- wl-^-ir EM(expectation maximization)^^ 

SLS. <&Z}7]*\ 3.7)% ZLofl S^i=fl#j2.S*l 3.71 £3H tflSflAi #o)*V ^Jr 

<H1 -Sl^jl ^IJl-I- £-e)*Rr ^71 <y 3£ o. 

tq^. ai^o]1 a] ^^s.^ ^-g-*}^ pistil # ^sRr ^el^-^a.^.; # 7 ] ^-e)^ 
Aiti«flEt^Ei ^-7) ^el-g-^a^^l ^ p}i3«H icj-e)- YJLSf 7fl^# a>#^} 

31, #7} 4^^] A^^S. - -^^.^o^ A^tifl^ofl ^7) 74]^^ ^E]P> 

*1 #^*Kr X^Rr 37l °^>Sf- 7ltiV 

<28> ^7] ^^1-71 ^ ^ o. oj:;^ 7l ^> <^t^ ^E)p>jg ^1^1 ^ 
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41 -M It€ At$\ $\K\u}3.7\ EM ^Jiel^l t4sf H7l# 

n ^*>ZL, ZL 37l#SHl ttf-E 45171 <g*>3j- 37l(A d )» *fl^Kr EM ^ 7l ; # 

7] EM^7l^ 4^7) ^^I-S)- 3.711- JIB^o} A o V 7l ^Tj^Sj-t^o] AltiBflE^El 
1- ^#*H= ^l^P>a cl^Cl; ^ #71 ^K\v\EL ^3.^2) #^-g- ^-«fl ^ Ei n>£il- 
^ ^^7l;« 3E^-*Rr 371 #5>H1 #ol*V <£*>3- 7 1# ^B]p>53 S|- ^11- *fl 

#71 ^-g- iH^}7l £ igj-^o. Ajjr# J^jrL^ o^^V « 0 >^oll £M*1 , 

-2.^1 ^.^1^1- ^tifcs ^-sl^m #31; ^7l ^.tq^^oll ^e)^S-M- 
D>^a«l(SMR)l- ^V#3r>^ #7fl; #71 ^Htil(SMR)S^-Bl ^-Jrs|- Tfl^l- #7fl ; # 

71 ^1^- ^1^1 ^ tL«£c^5. ^EiDfHt #7fl; #71 $\B\v}EL7} 

» ^l^Hr #7ll;l- 3.71 #sHl #o]*V o^s). 7 j aV ^E]^ 

*|, SLr]SL *\5L2)- ^-7M^ ^^Kr #7fl; A o V 7l ^v]^^ AltiajES £-el*Hr #7ll ; 
#7l «-7>^^Sl- ^£ .M^Jri-JfE-l EM toEl^ ol-g-SH 371^5)- ti^-g- ^JSfcn. 
olS-^-Ei 4^71 <#7>S}- 37l# ^>#1BrKr #7fl ; #7l 4^71 <^7>5}- 37]f .HB^H 

AltLHflJELiiLJfEi ^EiP>3l ^.S^Kr #711; ^ A ^S^^ ^V-H, 

jf--^ tflo] jac#4 ##£1 314H*M ^)e)p>31 ^*Rr #7il ;♦ if 37] #2}- oil # 
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<3i> o]^, u>^-aj^ *Ja] ofl# ^ ^l^Tfl 

<33> <#7}S}- 7ltiV ^EW^o 1 7l^^r ^}^}E.S. ^-g-^ -f^tf. 5Eth ^ 

^}at ^^Rr ^7lollA^ AlJ: ^^.1- Oj-g-t!: 7lU>5l 71^^- A]<Sj 

x\S.6\] #°jA5L^i 7l^°l tfl<* ^sHK spread spectrum) 7l»H 

-f^rtr -S.^^. usiM- ^*}a.7} -$HJ€ ^13^ 37l7> H^tr wl^rS ^3^53-8: 

^^Ml fle^l-H* ^«}=7ll ^#^1-71 ^^Htt ^A>7l^ a.7l (quantization step size) .<^1 

<34> E i^. %V 2 s>^ , ^Sj- 7ltiV ^uf^ 4^0] o^y^m. ^1 

A/2 Al^B€ <#A>S}-7l 12}- oj:^ 7l0 ^. o]^>c^ $mv}EL ^<l(d n )^ &°) ^1^7] 1 

<35> ^ > ^ Ei v}3_ ^-ol Al^ofl 7>«fl^l 37] ^_S\- ^E-jnj-^^- ^#3T>^ 4S7l<Hl 

S\- 3711- S^Rr ^l^olcf. 37) ^2}- til^o] 4^ 7 ] ^AlJ^^Ei 

EMCexpectat ion maximization) ^Jisl^* ^-g-^r^ oI-t-^M, °l-§- 
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ZLfilJl ^# «<HH J= (blind) ^Bfloj7l nfl^-ofl $|EW3 ^-J:7HH ^ A] Jl 

^1±» °l-8-*r*r tij-Ai^. #)*>^ji, -g-oj ^>^7l (uniform scalar quantizer)* 

(subband)S. -§-5}^ ^1^^ f% f^tfl^ ^^ofl tiV^-^j o. s -JHJsqji 

(subband) 1 ! -f-^H °i^cf . 



<38> l. «.^7l 

<39> £ 2 ^r ■& *H3<*fl 4€- SJeMh ^JL7l Ir^olji, £ 3-^ 51 2<H1 _£^^ ^E^j-a. <3 

Aj-Oj O s Vj7^ # ^ £^6l^, H 4^r ^ E-l p>£L JfjLSj- ^JEojcf. 

<40> S 2 « #25}^, ^71(200)^ -2.^.6. °j^^lJ:(x n )« ^sHMl 14 5f 327fl 

^ aumB^s. £.3^ ^-^€^^3.(210)^-, oj^ai^s. oi^y> 0 }. ^^s-t-fr 3 

-g-tsH D>^a.«l(SMR)# ^^Kr ^^5.-^(220), ^ ^e)^£l-(220) 
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^71(200)^^1 ^ -SL^^ ^l^(x n )^ ^-e1€^nSa(polyphase filterbank: 210)1- 
°l-8-*H 327fl^ A^w.sfl = (subband)S. M-t^H^^t. -a^H^Hfe <y-^ofl c^*> 7j-ol 

(subband)^ <£eH $|EWH-& ^ ^ t L ^^(subband) , tS ^H^tt 

^l^(d n )7> 167fl2] ^ti.tiflc (sub5and )o ll ^4^0^ ^oj^tf. 

37} ^sq^ 167fl^ Ai«HHs.(subband)^ AA$\ *1 « (subband)^l sfl^Rr ^ 

^ 7})^A e ^ a7> ^. 7 >^iLS.^ ^)^p>37> #<8^ ^IJlS*]- ^-*fl ^^Tfl ^cf. ^7] 

z| ^^.laH^Csubband) 1 !^ ^^]S(x n )^l ^v\B.^ ^°^\7\ ^tr ^E^n>a. ofl^cl 
(230)^ £ 3<*H w}<4 ^o} t ^ 2.^1^ ^ 

(signal-to-mask ratio: SMR) ^ ^ °-5-^&| ^5)^ ^7]^ afl^& 

(WNR)^-S-^-Ei JfJUs}- Tfl^^ StCAe. a)* ##*H=- sH^Hl^ ^V#«-(231)^, £)B^r3.(d n H 
^*fl <9=^7lS. -fflSCl^ ^5}- 37) A e ^ ^fSr $Lt)SLl\3L(x n m °<J= 

7>^-« 4^*Rr 0 j=7>^7)(232), ^7]-5|-7l(232)^ #^*Kr 7R!:7j(233), 

7>^7l(233)sl ^Tfi^ at ^Rr ^71(234), ^71(234)^ #§H € ^ls(x n )» 

7}^}c^ qjZ\v}=L7} #<sm ^H^Jl(s n )t #^*Rr 7Rr 71(235)5. n^^tf. o] &)^- 
-g- ik^st) $tfv}3. ^Jiel^^r 71 afl^a Eggers et . al.s| scalar Costa scheme (SCS) 
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<44> -^JL7HH^ eqel^H 43 ^ j= (di thered scalar 

quantizer)!- ^^4. <Q^ x ^ tflsfl^, Q Ad ( x )^ ^«H^l4 ^o] 

34€4. 



11 



.A 2 2J 2J 



+ — 



<46> ] j 

<£43j|-7l4 37I (quantization step size)* 44^^-, dfe 7>4^ 44 

(dither) 44*dl4. 
< 47 > ^4 ^ (x n )ol ^ ^lJ:(^4-2. *1Jl)« 44^4. ^B)p>3. *114*m ^ 

°l-8-*H <>l3l4 ^ d n ^.S. ^-BWM^tr. 41*r4 ^(s n )°l ^^437} ^1 
44^4^ tr}^, ^)B]n>a. ^ 43^8: 4^4 ^*H23. ^<H^14. 

<48> 

i^n^ 2i 

<49> <*M4, a(0<a<l)4 A e ^ 43°IH 4-§-4Tr ^Jls}- Tfl^S, 4" ^y^c 

(subband) 1 !^. 4-^?)l ^344. Ale) -g-%t a.ifo|lA4 <g<^^1 a]zi^ -f- 

(signal-to-mask ratio: SMR) ^ ^^4 i^AS^Ei ^34^ ^§-4 ^1714 <^]^ & 

(WNR).°5.^4 7fl^4 &oj ^44, o] ^s.^ 4443 41 S 4 4JL7H 

3^4 XI £4. 
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^ #31(401)3}-, ^ ^€ ^«.«H = S £-2^Rr #31(402), .2.^^^] 

-5L C M: ^-g-^H °>^aal(SMR)# -t_V#*>^ #31(403), n>^a«l (SMR)S.^-E| 31^-fr # 

#31(404), ^>#^ -»MlSJ- 31^1 4 ^ti.Hflc^^. SHa^fe #31 

(405), $]&\v}3.7} ^1 #31(406), ^E^>H7> SLK\SL*\S.Q 

31^» #^Kr #3](407)5L o] -c^^c|-. 



<51> 2 . 4^71 

<52> £ 5 ^ M. Mj-njofl Of^ ^E^P>3. 4S7l^ ^ ^.S. £ o1j7, i 6^ -g- 4€" ^ 

<53> £ 54 ^-s*>#, 4^71(500)^ ^11 327fl ^ ^ju^S ^-el^ ^-E]^Ei 

H§ 3(510)^1-, JL3* 3]^ $\&\v}3.7\ #<g^ ^tLw£c S «. E ^ EM oJ-jL^ofl tcf-ej- a 

71^^-1- 371^^1 4^- 4^171 <£*}s|- a.7l(A d )# *)l^Rr EM ^71(520), # 

71 EM^ 71(520)^ 4^71 3.7} ^ J1^*H MHM-tfl^ A^wfl^^w.^ flE^l-H 

1- ^t^Rr $\*W3L ^^(530), flE^H ^^(530)^1 -M-i- ^fl ^E^o>a» ^^Rr 
^^7l(540)S ^^tf. 

<54> a o > 7 ] 45l7l(500)«Hl^^ flB)P>a 3# 331 3.71 #S}-^ 

*^ ¥ 7fl^ ^^5. ^l^^Cf. ^7H}^^- -f-^ 327flSl ^ldlSflJE. 

(subband)S £-2^ AA$\ ^ JilH^subband) 1 !^. g'o] ^gsqjn, o] ^ o]-g-^ 
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x}7}2) 3.7} A d =g'A e 3. 3= ^€4. ^^.^^(subbnad)^^. $|E^ r H7> ^<^^] 

Jl, 167fl3] ^ u.H£c (su5band )^ ^^oj wlsf-ASMl ^3f7> ^^^luf. 

<55> Z| ^y.aflc( sub5and) ^ a7 ] ^gj. y]^. ^ Ul ^E-lP>3 ^# 4^ 4^-4 

<56> 3 7l U]^ g -£. EM oj-^^o. ol _g_^j. ^ ^11^1^. 7} 

<£jliq#(referenceH ^-g-^cf. EM ^JI^^S. <£o^ Um o) ^ &6\] #f§ i)^ 

M« *1^§: g' 7 > ^*fl;*m. ^ o 2 z &£r g'* °l-g-*H 7§^l£tf. 0 <^ ^ 

^ N°fl tfl*lH <H*V N7flSl ^ n, r 2 , r 3 r N o}^ ^^}. *ft<&& ^ 

7}^£r 4^ o)^o]^ ol^-. Tl WJjf ^o] cf^- * 4 



<57> 



33 



<58> 



M - I i, phi '•..»"") 



<59> q o-d „ 0-D 

o^H, w3]Ei 9 ^ m=l,2 M <H] tf)^ n - 4u n (H) 2l a^i-D^ 

p(m | r„ ,8 ( ' _l) ) Q (i-i) 
ol nfl , ^ Tfl^e ofl nf^ a}^: ^ (posterior probability)* ^ 

\Hcf. ^ 71^* oi-g-§><^ tiVJiofl dltl- al^sl ^ ^ g (i) # tq-g-^ ^ 

<60> 

53 »•=' 
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<6i> 0 ]o] g (i)^ cf^-oj ^4J-ai 6 o.s. ^o^t}. 



<62> 



[^r^ 6] 



Y M n (i) u (i) u (i - x) 

(,) ^ M=\'lm H-m H'm 



<63> g.xj. 0z (i-D^ Cf-g-o] ^^ 7S tL E ^ 7^Al^rf. 



<64> 



cxl" 



(') 



^- D -) 2 + (A-D,) 



[^r«H4 7] 



<66> 



erf 0 ' 



=) p^ + ( Dl - D ,) 



Mm 



M-l 



, for /?i = 1,2, --,M, 



7 <°> = -L, for ^1,2,-,^ 
A/ 



[*r*H4 8] 



<68> . (/-) 

[*r«H4 9] £ = # 

<69> ojo^ g'iLS.-^ ^4^^ S« <#7}3^ ^7) A d =g'A e 1- ol-g-^ 

<?o> z}- Hji«jl;Ei( su bbnadH^ ^ ^1 jL(r n )S->f <i) ^#3}-^^ cf^-sf z>t}. -f^ ; oj^ 

s)- 3.7] A d ^(dither) d=0 ^ 7>*1^ <#7}7ll- ^«flA] rn ^- <#t}^)?] ^3fO] 
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<71> 
<72> 

-=r n -Q Ai ,A r n) 

10] 

<73> $\B\v}EL d' n ^ US ^^tf. 

<74> 

« A 

A</ 

11] 

<75> 167fl^ ^ti.aflc (su5band) rt S ^jif^tLEi 3*0] ^Jl, ZL ^4 <£<H*1 

3=3 xqoioj ^E^>a. sh^mi £1}. 

#31(601), it^Aj^l- A^tiflc^ -g-el*Kr #31(602), ^-7H3J±1- #31(603), 
7}?§M_9\. ^.^^Ai^is-^Ei EM <£:ne]#-8: °l-g-*H £3.71 ^ «l-§:-8- ^*1-ji o^Jf 

E] <#7.}3\- 3.7]%: ^V#^ #31(604), <iV#€ o^^. 37]-. J7^*><3 ^ ti.ufl<=^&| ^)E^n]. 
31" C^iS^Rr #711(605), ^ ^jh-g- -f-^H ^}-JL tflo} 

3l^H ^e^>3» #31(606)S o^o^cf. 
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5. 7-& *^*IH MP3 ^ <&^t ^ 5L7] ^s)-!- 7>^* S.^^^ 

, (A)fe ^ -f, (B)^ 192kbps4 ^-f , (C)^r 128kbps<y ^-*M4. 

JHLAl^l zisflH^]^ =§^r£: tilB^le^(BER)^: ^tflji, sg^g- 3 7l g» 4- 

e+^4. n^^i #z^°l s^l^ ^ ^ ^sflwj-^Hl 4€- ^H3# 44^, s^m ^ 

-gr 4^- 44W. £A]^ ZLSflS* -y-SjiL'S, ^"cH^HH^r El?}^ 4 

-§: g4 ^-f ^le^o] ^-^e>7ll ^7>*Kr 3^8: &°-4 ^°fl 4€- #*HHtt 



[^4 Jl41 

4#°1H -S^tb ^3£r 4^ ^-71- -tlSl: 

&JL ^ *\JL 7>^S^-E-1 37] ^S}- «1## 5- ^-^^ol #<H#4 £ 

O.^ ^E»3 ^S7l AjJ^ 37l7> 8M ^443* 

^ 5*^ Jl44 &4. J£tb < a-^°l 1 4 ^tfl^ ^E^^H 7j-ol*V ^cfl<^ A-ly.tifl = ( subband )H- 
4 371 £SH tfl*|H Aj-cfl^jo^. 7 0 vo]^. ^7>ifl<* AitiHjS(subband)^l2l <8*H ^43 

71 7^-0]^ #^4 . 

4^r°l MP34 ^ ^ ^oli4 £_tli>_ Ajjrcq 371 ^5j-4 ^-f, Aj^o} t^jTg ^ 

-2- 4-§-°fl £M4 4^4 Af-g-ilzL Hl^^^o] ^-40.5. A^m. ^ aI^-CII, ^E^HSM 
$-3L ol^cfl «-7V ^Ji ^Sl S-aj A>-g-Sl7lM- ^-^Aj 
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1] 

7m siew^ ^ofl ^o^Ai, 

^IJi* tHr^l aIjmhm £e^h= ^-bI^i^h; 
^•71 <y^£ £.^.2. Ai^^l 3-§-*H *}^£i«ll- *fl^-*Hr ^si^fcEt- 

^«B|n8aL;» i^Kr 3.71 £3H #o]^- o^sj. 7l a> ^.t^^. ^)E^P>3g JfLJrsj. 
[^*J- 2] 

*hg-<2} ^171^1 ^^(WNR)^S^-E^ -f-jLS}- Tfl^sq #(A e ,a)-i- 4^1^ ##^4, 

^B|P>H(d n )^l °<fA>5|-7l5. <aSC)Sl <£a}s|- A e °ll ^ 
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^•71 <8*|-3M3 #§H>H ^^Jst #<&*Kr 7>^-7lsq-, 

^71 §^7l<2} #^ofl ^^lS(x n )# 7>^H ^^n>3L7> ^"^^ ^ W.«fl^ Jl(s n )l- # 
3*Hf 7f^7ll- ^ *>fe 3.71 7j-o]*> o^gj. 7l«> SLt)SL 

3] 

71^ iLt]Jl ^5}. ^Ajofl olo^, 

^r^l^ -$.^1-2- ^ti^c^ ^-^^ ^r^^^^H; 

^A]^ 41Jl°1| ^-JlS}- 7^1^ ^E^>37V #<>m A^Hflc^a.^ EM ^ 

E]#ofl ^ 3.7}^s\- Hl^r# ^3 *}:□., :n. 5L7l£sHl 4^71 ^^j. a7l(A d )t 7\}^- 

EM ^^7l ; 

^o V 7l EM^Aj7l^ 4^7] ^7>5j- 3.711- JLSl^H <$7] ^7>^S|-rfl ^ <>1 ^ r= 5. ^-B^ 

Aj-71 ^EiP>3 ^fl ^Bln>Hl- ^<5}^ -f-t§- ^^7l;# if-^ 3 

71 7j-Oltj. Oj^Jr). 7l «> 4q^^>5g ^-JlSj- ^i. 

[3^8" 4] 
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#7] ^V#^ ^sj- ^l^ofl t4^ ^ AitiBflElS ^E^}at to^Kr ^1; 

^■71 ^Eip>37> #<^€ ^JL^Jl^ ^2}- Tfl^S #^*Hr S^-SRr H7} 

iSSH 7j-6i^ «g=^>^. 7l«> ^Eju>sg 

^HMH^ ##^sHr3H ^]Ein>=L# ^<^Rr 5J^- ^ O.S. ^ 3.7} #o] 
6] 

#7l ^q^lt ^ tL*H£L5L £-e)*Hr ^-Tjl; 

^*>J1 olS.«-E-1 4J171 <&7>^ 3.711- AV#<5Kr #31; 

#7] ^V#5l ^l7l <#7}5l- 37l# ZLS^H ti.«flc^«. E ^ cq^nj.^ ^ 

til; & 
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A ^s-^Q -f-^M ^afca, ^ ^=-1-4 $1 

#31 ;l- X^-*Rr 3.7} ^sHl 7j-o]*i- oj:^^. 7l ti> ^^p>sg ^sj. 

7] 

3.71 #JH1 7 0 >o]^- oj:^ 7 |til- _£t^ ^"HJ ifj-ig. 
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